Cloning, sequencing, and expression of the gene encoding the porcine alpha 2-adrenergic receptor. Allosteric modulation by Na+, H+, and amiloride analogs.
The gene for an alpha 2-adrenergic receptor has been cloned from a porcine genomic library, using as a probe a 0.95-kilobase Pst fragment of the gene for the human platelet alpha 2-adrenergic receptor. The identity of the cloned porcine gene was confirmed initially on the basis of partial amino acid sequence information obtained following cyanogen bromide digestion of homogeneous preparations of porcine brain alpha 2-adrenergic receptors. The deduced amino acid sequence for the porcine receptor, when compared to other members of the family of guanine nucleotide-binding protein-coupled receptors, shares the same overall structural characteristics and most closely resembles the human platelet C10 alpha 2-adrenergic receptor (greater than 93% homology). The putative porcine alpha 2-receptor gene was expressed in the COS-M6 cell line. Transfected cells display saturable [3H]yohimbine binding. The KD for [3H]yohimbine, determined in digitonin-solubilized preparations, is 5.8 nM. The selectivity of agonists and antagonists in competing for [3H]yohimbine binding to membranes prepared from the transfected cells is characteristic of the alpha 2A subtype of adrenergic receptors. The porcine alpha 2-receptor also was expressed permanently in LLC-PK1 porcine kidney cells at a level of 100 pmol/mg protein. The alpha 2-agonist UK14304 is able to attenuate forskolin or vasopressin-stimulated cAMP accumulation by at least 50% in these cells. Allosteric modulation of [3H] yohimbine binding by Na+, H+, and 5-amino-substituted analogs of amiloride also was demonstrated for the alpha 2-receptor expressed in COS-M6 cells. Moreover, these modulatory effects were quantitatively similar to those observed for homogeneous preparations of the alpha 2-receptor purified from porcine brain cortex. Retention of the effects of cations and amiloride analogs in transiently expressed alpha 2-receptors supports the interpretation that the allosteric sites for these agents reside in the alpha 2-receptor molecule itself.